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the head retainer operates after the vacuum suction off the head . 

DETAILED DESCRIPTION - The stage surface functions as a standard 
for plain 
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semiconductor chip. An INDEPENDENT CLAIM is also included for a 
plain-washing 

procedure of bonding head. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to how to carry out flat-surface appearance of the bonding 
head which the bonding equipment which carries out bonding of the semiconductor chip which carries out vacuum adsorption to a 
substrate, and the adsorption side of the bonding head are made to contact a stage side, the maintenance angular position to a head 
attaching part is changed, a bonding head carries out vacuum suction, holds a bonding head by the head attaching part again, and 
performs flat-surface **** of a bonding head 
[0002] 

[Description of the Prior Art] According to the conventional technology of this seed bonding equipment, it is important to carry 
out flat-surface **** of the adsorption side of a bonding head in order to maintain the wearing precision, in case a leadframe or a 
substrate is equipped with the semiconductor chip (die) started from the wafer, however, the parallelism of a bonding head is 
taken out and processing creation is carried out — it is necessary to exchange according to the kind of chip, and in case it is the 
exchange, the parallelism of the adsorption side may stop coming out very difficultly again For this reason, there is the need 
(flat-surface **** is carried out) of adjusting according to the substrate side which is going to equip with the parallelism of the 
adsorption side of a bonding head. 

[0003] for this reason ~ for example, the shape of the spherical surface learns from the upper part of a bonding head, a field is 
formed, this suction mouth that learns and carries out vacuum suction of the field is prepared and attracted to the head attaching 
part holding a bonding head, and it is made to hold That is, when the engagement section with which it learns from a head 
attaching part and a field engages is formed and learned and a field moves along with this engagement section, the angle of a 
bonding head is changed and parallel **** can be adjusted. After adjustment of this parallel **** is making the adsorption side 
of the chip of a bonding head contact the stage side used as criteria, that this position should be held, by vacuum suction of a head 
attaching part, adsorption maintenance of the bonding head is carried out, and it is fixed. 
[0004] 

[Problem(s) to be Solved by the Invention] however, with the aforementioned conventional technology, when it is necessary to 
adsorb by the head attaching part and after the bonding head has maintained this parallelism in contact with a stage side, having 
spent many hours to some extent, and a head attaching part carries out vacuum suction of the bonding head, it is alike, and it is 
shocking and the possibility that parallelism may shift exists 

[0005] Then, this invention aims at ensuring adjustment of flat-surface **** of a bonding head. 
[0006] 

[Means for Solving the Problem] For this reason, the head attaching part which this invention carries out bonding of the 
semiconductor chip in which a bonding head carries out vacuum adsorption to a substrate, and carries out maintenance fixation of 
the aforementioned bonding head by vacuum suction, In the bonding equipment which has the maintenance angle change 
mechanism whose change of the maintenance angular position to the head attaching part of a bonding head is enabled at the time 
of release of vacuum suction of this head attaching part The stage side used as the criteria for performing flat-surface **** by 
contacting the adsorption side of the semiconductor chip of the aforementioned bonding head, A rise-and-fall means to make it go 
up and down the aforementioned head attaching part, and the chip suction valve which are opened and closed in order to carry out 
vacuum suction and its release of the semiconductor chip by the aforementioned bonding head, The head suction valve opened 
and closed in order to carry out vacuum suction and its release of the bonding head by the aforementioned head attaching part, 
When the aforementioned rise-and-fall means drops a head attaching part, before the aforementioned bonding head contacts the 
aforementioned stage side, the aforementioned chip suction valve is opened and it is made to carry out vacuum adsorption. The 
control means which control a chip suction valve and a head suction valve so that a head attaching part carries out vacuum suction 
of the aforementioned bonding head after that are prepared. 

[0007] Moreover, it learns and this invention consists of the engagement sections which engage with this oak **** and carry out 
the angular-position arrangement of the bonding head at a head attaching part when [ at which the maintenance angle change 
mechanism was formed in the head attaching part or the bonding head ] it can move relatively along with a field and this oak **** 
and the aforementioned attaching part carries out vacuum suction of the bonding head. 
[0008] Moreover, this invention is learned and makes a field a part of spherical surface. 

[0009] Moreover, this invention makes the adsorption side of a bonding head contact the stage side used as criteria at the time of 



1of4 



11/1/02 4:21 PI 



release of vacuum suction of a head attaching part, and the maintenance angular position to a head attaching part is changed. In 
how to carry out flat-surface appearance of the bonding head which carries out vacuum suction, holds a bonding head by the head 
attaching part again, and performs flat-surface **** of a bonding head The head downward process of dropping a head attaching 
part, and the stage side adsorption process which makes the aforementioned bonding head cany out vacuum adsorption of the 
stage side, the head maintenance process of holding the bonding head of the angular position which the head attaching part was 
made carrying out vacuum suction of the aforementioned bonding head, and was made into it by carrying out flat-surface 
appearance after that is established 
[0010] 

[Embodiments of the Invention] 1 operation gestalt of this invention is explained in full detail based on drawing below. 
[001 1] As drawing 2 is the side elevation of the principal part of the die bonder 1 which is bonding equipment and it is shown in 
this drawing, a die bonder 1 While going up and down by the lifting device 3 supported by **** 2 and the lifting device 3 It 
consists of head transport devices 7 which carry out revolution conveyance between the head unit 4 which consists of the unit 
main part 5 and the two head sections 6 and 6, and the engagement position which makes the two head sections 6 and 6 engage 
with the unit main part 5 and the adsorption position which adsorbs semiconductor chip C. If semiconductor chip C is supplied to 
a die bonder 1 , the head section 6 which circled in the adsorption position will adsorb this semiconductor chip C. Then, the head 
section 6 is conveyed by the head transport device 7 in an engagement position, and engages with the unit main part 5. Here, a 
lifting device 3 drives, the head unit 4 is dropped, and bonding of the semiconductor chip C to which it stuck is carried out on 
Substrate B. 

[001 2] The lifting device 3 consists of a rise-and-fall motor 1 1 fixed to **** 2, and a ball thread 1 3 attached in the rise-and-fall 
motor 1 1 free [ rotation ] through distributor shaft coupling 12. The ball thread 13 is screwed in the female thread-part material 
21 of the head unit 4 mentioned later, and when the rise-and-fall motor 1 1 right-rotates reversely, the head unit 4 goes up and 
down through a ball thread 13 and the female thread-part material 21 for bonding. 

[0013] While the unit main part 5 of the head unit 4 holds the engagement presser foot stitch tongue 1 5 in the engagement presser 
foot stitch tongue 15 which engages with the head section 6 in an engagement position, the transfer rod 16 arranged so that a soffit 
might be dashed against the upper limit of the head section 6, and the soffit section The support arm 17 which supports the 
transfer rod 1 6 free [ sliding of the vertical direction ], With the load cell 1 8 which contacted the upper limit of the transfer rod 
1 6, and the pneumatic cylinder 1 9 arranged in the load cell 1 8 bottom while holding the load cell 1 8, while supporting a 
pneumatic cylinder 1 9 and the support arm 17 in the lower part the female screw above-mentioned in the upper part - the frame 
which supports a member 21 — it consists of members 20 

[0014] a frame - the member 20 and the support arm 17 are engaging with the main guide rail 22 fixed to **** 2 free [ sliding ], 
are guided by rotation of the rise-and-fall motor 1 1 at the main guide rail 22, and go up and down The stopper plate 23 is fixed to 
the lower part of the main guide rail 22, and the nose of cam of the stopper plate 23 contacts the engagement presser foot stitch 
tongue 1 5 which went up to the home position. The engagement presser foot stitch tongue 1 5 is in the state energized at the 
circumference of an illustration anti-clock, is attached in the support arm 17 free [ rotation ], and is hanging, stopping and 
carrying out ******** formed at the nose of cam at the upper-limit section of the head section 6. 

[0015] More specifically, ******** 24 of the head section 6 is pinched by the transfer rod 16 which attends the bottom, and the 
engagement presser foot stitch tongue 1 5 which attends the bottom, and goes up and down in this state. Moreover, in the 
rise-and-fall operation, if the unit main part 5 goes up to a home position, the engagement presser foot stitch tongue 1 5 runs 
against the stopper plate 23, and the engagement presser foot stitch tongue 15 will rotate, and a latch state with the ******** 24 
will be dispelled in process in which the unit main part 5 goes up to elevation end position further so that the head section 6 may 
be placed away. 

[00 1 6] The transfer rod 1 6 connects a pneumatic cylinder 1 9 with the head section 6 through a load cell 1 8, and transmits the 
reaction force received in case the head section 6 carries out bonding of the semiconductor chip C to a pneumatic cylinder 1 9 
through a load cell 1 8. That is, in case a pneumatic cylinder 1 9 gives bonding ** to the head section 6 and the pressure is given, a 
load cell 1 8 detects bonding **. Bonding ** will be given to the head section 6 by the pneumatic cylinder 19, if the head unit 4 
descends and it moves to bonding operation, here, if a load cell 1 8 detects predetermined bonding **, the operation air of a 
pneumatic cylinder 19 will extract through the controller and pneumatics circuit outside drawing - having (pressure drawdown) 
- the head section 6 shifts to elevation operation 

[001 7] The head transport device 7 has the head electrode holder 3 1 which supports the two head sections 6 and 6 in a 
point-symmetry position 1 80 degrees, the support table 32 supported free [ rotation of the head electrode holder 31], and the 
conveyance motor (illustration ellipsis) made to rotate the head electrode holder 3 1 through a belt 33. The head electrode holder 
3 1 is supported free [ rotation ] by the support table 32 fixed to **** 2 through the bearing 34 and 34 of the couple arranged in 
piles up and down. And when a conveyance motor right-rotates reversely, the head electrode holder 3 1 carries out both-way 
rotation 180 angles through a belt 33. Thereby, the head section 6 of another side which the head section 6 rotates (revolution), 
and is conveyed in an engagement position, and completes bonding, and is located in an engagement position while 
semiconductor chip C was adsorbed in the adsorption position rotates (revolution), and is conveyed in an adsorption position. 
[0018] The cross-section "KO" character-like annular guide slot 35 is formed in the lower peripheral surface of the support table 
32, and through a roller 25, into this annular guide slot 35, each head section 6 is guided and rotates (revolution). Moreover, the 
lower member cuts and lacks the part by the side of the engagement position in the annular guide slot 35, and the head section 6 
secedes from this portion, and descends. That is, when the head section 6 moves to an engagement position from an adsorption 
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position, the unit main part 5 is in elevation end position, and the engagement state of the engagement presser foot stitch tongue 
1 5 and the head section 6 is dispelled. If the head transport device 7 drives, the head sections 6 and 6 of a couple will be guided in 
the annular guide slot 35, and will rotate simultaneously (revolution). If revolution conveyance of both these head sections 6 and 6 
is completed, the unit main part 5 will start descent from elevation end position, will pinch the head section 6 in the place which 
passed through the home position, and will descend further for bonding. In addition, the sign 36 in drawing is a subguide rail to 
which it shows descent of the head section 6, and in order that a sign 26 may adsorb semiconductor chip C, it is the bonding head 
with which the soffit of the head section 6 was equipped. 

[00 1 9] Below, the head section 6 is explained based on drawing 1 and drawing 3 . 

[0020] Although the head section 6 consists of head attaching parts 28 holding a bonding head 26 and a bonding head 26 A 
spherical-surface configuration learns from the upper part of a bonding head 26 in a convex, and a field 38 is formed. The 
engagement side 40 as the engagement section made by the spherical-surface configuration of the same radius as this oak **** is 
formed in the inferior surface of tongue of the head attaching part 28, and it learns, and the engagement side 40 fits into a field 38 
without a crevice, it learns centering on the center of the spherical surface further, and the field 38 is made by the rockable in all 
the directions. 

[0021] The hole 43 is carrying out opening also to the position where a bonding head 26 learns, and the hole 41 is carrying out 
opening to the upper part of a field 38, and the head attaching part 28 counters. It pulls between the support arm 44 in the hole 43 
of the head attaching part 28, and the bearing bar 45 in a hole 41, and it is built over a spring 46 through holes 41 and 43, and the 
bonding head 26 is hung with this spring. Moreover, the fall prevention board 47 which prevents fall of a bonding head 26 is 
attached in the lower part of the head attaching part 28. 

[0022] When it learns and a field 38 sticks to the engagement side 40, the crevice 48 used as a crevice is engraved on the portion 
which the head attaching part 28 learns and counters a field 38. The head adsorption vacuum path 50 is carrying out opening to 
this crevice 48, it is open for free passage in the source of a vacuum which is not illustrated, and vacuum suction of the bonding 
head 26 is carried out, the role which carries out maintenance fixation is played in the head attaching part 28, and the 
aforementioned crevice 48 forms a vacuum chamber in it. Therefore, a bonding head 26 learns, and a field 38 can see it in the 
direction of plane view arbitration from the side, and can fix it to it in the arbitrary positions to which it inclined the degree of 
angle. 

[0023] Moreover, as shown in drawing 3 , the chip adsorption vacuum path 5 1 is carrying out opening to the chip adsorption side 
53 of a bonding head 26. 

[0024] Next, control block of a die bonder 1 is explained based on drawing 4 . 

[0025] The aforementioned head adsorption vacuum path 50 is open for free passage to the head suction valve 55, and the chip 
adsorption vacuum path 5 1 is open for free passage to the chip suction valve 56, ON/OFF of each bulb 55 and 56 is carried out, 
and it changes vacuum suction and its release. 

[0026] As for these bulbs 55 and 56, the change is controlled by CPU58 through an interface 57, respectively. CPU58 performs 
given control of a die bonder 1 according to the program memorized by ROM60 based on the various data stored in RAM59. 
[0027] Moreover, the aforementioned rise-and-fall motor 1 1 is connected to the aforementioned interface 57. 
[0028] Operation is explained below. 

[0029] first, operation of the chip adsorption side 53 of a bonding head 26 which carries out flat-surface appearance (carrying out 
parallel appearance) is explained 

[0030] This operation is performed at the time of the injection of the power supply to a die bonder 1 etc. 

[003 1 ] That is, the head section 6 descends along with the subguide rail 36 by the drive of the rise-and-fall motor 1 1 . At this time, 
a bulb 55 and a bulb 56 are OFF, the vacuum paths 50 and 5 1 do not carry out vacuum suction, but a bonding head 26 is in the 
state hung only with the spring 46. 

[0032] Next, when the chip suction valve 56 turns on just before a head 26 contacts the stage side 62 in which Substrate B is not 
laid, and the adsorption side 53 contacts the stage side 62, a bonding head 26 adsorbs the stage side 62, and the adsorption side 
53 becomes parallel to the stage side 62. At this time, according to this movement, it learns and alignment of the field 38 is 
carried out to the engagement side 40. 

[0033] Next, the head suction valve 55 is turned on, the head adsorption vacuum path 5 1 starts vacuum suction, and it is fixed, 
without a bonding head's 26 learning from the head attaching part 28, and changing the physical relationship of a field 38 and the 
engagement side 40. Though the adsorption side 53 was adsorbing the stage side 62 at this time and there were a shock by 
vacuum suction of the head adsorption vacuum path 5 1 , other vibration, etc., where flat-surface **** is performed correctly, 
fixation of a bonding head 26 is carried out. 

[0034] Next, the chip suction valve 56 is turned OFF and the vacuum of the chip adsorption vacuum path 5 1 is canceled. 
[0035] Thus, flat-surface **** of a bonding head 26 is completed. 

[0036] according to the program, operation of the above-mentioned flat-surface **** programs the procedure in ROM60 grade, 
and may be made to be performed by the control after [ CPU / 58 ] the injection of a power supply automatically, and it is that an 
operator does flat-surface appearance and directs operation, and when an operator changes ON of bulbs 55 and 56, and OFF with 
a switch etc., you may realize [ it may be made for CPU58 to control, and ] 

[0037] next, after carrying out flat-surface appearance and completing operation, Substrate B is laid on the stage side 62, and the 
bonding head 26 of which semiconductor chip C adsorption was done moves to a wearing position by rotation of the head 
electrode holder 31 
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[0038] Next, the head section 6 descends by rotation of the rise-and-fall motor 1 1, and semiconductor chip C is laid on Substrate 
B. 

[0039] 

[Effect of the Invention] this invention can perform positive flat-surface **** as mentioned above, without the angular position 
shifting with a shock, since a head attaching part adsorbs a bonding head where the bonding head adsorbed the stage side and is 
fixed. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to how to carry out flat-surface appearance of the bonding 
head which the bonding equipment which carries out bonding of the semiconductor chip which carries out vacuum adsorption to a 
substrate, and the adsorption side of the bonding head are made to contact a stage side, the maintenance angular position to a head 
attaching part is changed, a bonding head carries out vacuum suction, holds a bonding head by the head attaching part again, and 
performs flat-surface **** of a bonding head 
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PRIOR ART 



[Description of the Prior Art] According to the conventional technology of this seed bonding equipment, it is important to carry 
out flat-surface **** of the adsorption side of a bonding head in order to maintain the wearing precision, in case a leadframe or a 
substrate is equipped with the semiconductor chip (die) started from the wafer, however, the parallelism of a bonding head is 
taken out and processing creation is carried out — it is necessary to exchange according to the kind of chip, and in case it is the 
exchange, the parallelism of the adsorption side may stop coming out very difficultly again For this reason, there is the need 
(flat-surface **** is carried out) of adjusting according to the substrate side which is going to equip with the parallelism of the 
adsorption side of a bonding head. 

[0003] for this reason — for example, the shape of the spherical surface leams from the upper part of a bonding head, a field is 
formed, this suction mouth that learns and carries out vacuum suction of the field is prepared and attracted to the head attaching 
part holding a bonding head, and it is made to hold That is, when the engagement section with which it learns from a head 
attaching part and a field engages is formed and learned and a field moves along with this engagement section, the angle of a 
bonding head is changed and parallel **** can be adjusted. After adjustment of this parallel **** is making the adsorption side 
of the chip of a bonding head contact the stage side used as criteria, that this position should be held, by vacuum suction of a head 
attaching part, adsorption maintenance of the bonding head is carried out, and it is fixed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] this invention can perform positive flat-surface **** as mentioned above, without the angular position 
shifting with a shock, since a head attaching part adsorbs a bonding head where the bonding head adsorbed the stage side and is 
fixed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, with the aforementioned conventional technology, when it is necessary to 
adsorb by the head attaching part and after the bonding head has maintained this parallelism in contact with a stage side, having 
spent many hours to some extent, and a head attaching part carries out vacuum suction of the bonding head, it is alike, and it is 
shocking and the possibility that parallelism may shift exists 

[0005] Then, this invention aims at ensuring adjustment of flat-surface **** of a bonding head. 
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MEANS 



[Means for Solving the Problem] For this reason, the head attaching part which this invention carries out bonding of the 
semiconductor chip in which a bonding head carries out vacuum adsorption to a substrate, and carries out maintenance fixation of 
the aforementioned bonding head by vacuum suction, In the bonding equipment which has the maintenance angle change 
mechanism whose change of the maintenance angular position to the head attaching part of a bonding head is enabled at the time 
of release of vacuum suction of this head attaching part The stage side used as the criteria for performing flat-surface **** by 
contacting the adsorption side of the semiconductor chip of the aforementioned bonding head, A rise-and-fall means to make it go 
up and down the aforementioned head attaching part, and the chip suction valve which are opened and closed in order to carry out 
vacuum suction and its release of the semiconductor chip by the aforementioned bonding head, The head suction valve opened 
and closed in order to carry out vacuum suction and its release of the bonding head by the aforementioned head attaching part, 
When the aforementioned rise-and-fall means drops a head attaching part, before the aforementioned bonding head contacts the 
aforementioned stage side, the aforementioned chip suction valve is opened and it is made to carry out vacuum adsorption. The 
control means which control a chip suction valve and a head suction valve so that a head attaching part carries out vacuum suction 
of the aforementioned bonding head after that are prepared. 

[0007] Moreover, it learns and this invention consists of the engagement sections which engage with this oak **** and carry out 
the angular-position arrangement of the bonding head at a head attaching part when [ at which the maintenance angle change 
mechanism was formed in the head attaching part or the bonding head ] it can move relatively along with a field and this oak **** 
and the aforementioned attaching part carries out vacuum suction of the bonding head. 
[0008] Moreover, this invention is learned and makes a field a part of spherical surface. 

[0009] Moreover, this invention makes the adsorption side of a bonding head contact the stage side used as criteria at the time of 
release of vacuum suction of a head attaching part, and the maintenance angular position to a head attaching part is changed. In 
how to carry out flat-surface appearance of the bonding head which carries out vacuum suction, holds a bonding head by the head 
attaching part again, and performs flat-surface **** of a bonding head The head downward process of dropping a head attaching 
part, and the stage side adsorption process which makes the aforementioned bonding head carry out vacuum adsorption of the 
stage side, the head maintenance process of holding the bonding head of the angular position which the head attaching part was 
made carrying out vacuum suction of the aforementioned bonding head, and was made into it by carrying out flat-surface 
appearance after that is established 
[0010] 

[Embodiments of the Invention] 1 operation gestalt of this invention is explained in full detail based on drawing below. 
[001 1] As drawing 2 is the side elevation of the principal part of the die bonder 1 which is bonding equipment and it is shown in 
this drawing, a die bonder 1 While going up and down by the lifting device 3 supported by **** 2 and the lifting device 3 It 
consists of head transport devices 7 which carry out revolution conveyance between the head unit 4 which consists of the unit 
main part 5 and the two head sections 6 and 6, and the engagement position which makes the two head sections 6 and 6 engage 
with the unit main part 5 and the adsorption position which adsorbs semiconductor chip C. If semiconductor chip C is supplied to 
a die bonder 1 , the head section 6 which circled in the adsorption position will adsorb this semiconductor chip C. Then, the head 
section 6 is conveyed by the head transport device 7 in an engagement position, and engages with the unit main part 5. Here, a 
lifting device 3 drives, the head unit 4 is dropped, and bonding of the semiconductor chip C to which it stuck is carried out on 
Substrate B. 

[0012] The lifting device 3 consists of a rise-and-fall motor 1 1 fixed to **** 2, and a ball thread 13 attached in the rise-and-fall 
motor 1 1 free [ rotation ] through distributor shaft coupling 1 2. The ball thread 1 3 is screwed in the female thread-part material 
21 of the head unit 4 mentioned later, and when the rise-and-fall motor 1 1 right-rotates reversely, the head unit 4 goes up and 
down through a ball thread 1 3 and the female thread-part material 2 1 for bonding. 

[00 1 3] While the unit main part 5 of the head unit 4 holds the engagement presser foot stitch tongue 1 5 in the engagement presser 
foot stitch tongue 1 5 which engages with the head section 6 in an engagement position, the transfer rod 16 arranged so that a soffit 
might be dashed against the upper limit of the head section 6, and the soffit section The support arm 1 7 which supports the 
transfer rod 16 free [ sliding of the vertical direction ], With the load cell 18 which contacted the upper limit of the transfer rod 
16, and the pneumatic cylinder 19 arranged in the load cell 18 bottom while holding the load cell 18, while supporting a 
pneumatic cylinder 1 9 and the support arm 1 7 in the lower part the female screw above-mentioned in the upper part — the frame 
which supports a member 21 — it consists of members 20 
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[0014] a frame ~ the member 20 and the support arm 17 are engaging with the main guide rail 22 fixed to **** 2 free [ sliding ], 
are guided by rotation of the rise-and-fall motor 1 1 at the main guide rail 22, and go up and down The stopper plate 23 is fixed to 
the lower part of the main guide rail 22, and the nose of cam of the stopper plate 23 contacts the engagement presser foot stitch 
tongue 1 5 which went up to the home position. The engagement presser foot stitch tongue 1 5 is in the state energized at the 
circumference of an illustration anti-clock, is attached in the support arm 17 free [ rotation ], and is hanging, stopping and 
carrying out ******** formed at the nose of cam at the upper-limit section of the head section 6. 

[0015] More specifically, ******** 24 of the head section 6 is pinched by the transfer rod 16 which attends the bottom, and the 
engagement presser foot stitch tongue 1 5 which attends the bottom, and goes up and down in this state. Moreover, in the 
rise-and-fall operation, if the unit main part 5 goes up to a home position, the engagement presser foot stitch tongue 1 5 runs 
against the stopper plate 23, and the engagement presser foot stitch tongue 15 will rotate, and a latch state with the ******** 24 
will be dispelled in process in which the unit main part 5 goes up to elevation end position further so that the head section 6 may 
be placed away. 

[0016] The transfer rod 16 connects a pneumatic cylinder 1 9 with the head section 6 through a load cell 18, and transmits the 
reaction force received in case the head section 6 carries out bonding of the semiconductor chip C to a pneumatic cylinder 1 9 
through a load cell 1 8. That is, in case a pneumatic cylinder 1 9 gives bonding ** to the head section 6 and the pressure is given, a 
load cell 1 8 detects bonding **. Bonding ** will be given to the head section 6 by the pneumatic cylinder 1 9, if the head unit 4 
descends and it moves to bonding operation, here, if a load cell 1 8 detects predetermined bonding **, the operation air of a 
pneumatic cylinder 19 will extract through the controller and pneumatics circuit outside drawing - having (pressure drawdown) 
— the head section 6 shifts to elevation operation 

[0017] The head transport device 7 has die head electrode holder 3 1 which supports the two head sections 6 and 6 in a 
point-symmetry position 180 degrees, the support table 32 supported free [ rotation of the head electrode holder 31 ], and the 
conveyance motor (illustration ellipsis) made to rotate the head electrode holder 3 1 through a belt 33. The head electrode holder 
3 1 is supported free [ rotation ] by the support table 32 fixed to **** 2 through the bearing 34 and 34 of the couple arranged in 
piles up and down. And when a conveyance motor right-rotates reversely, the head electrode holder 3 1 carries out both-way 
rotation 1 80 angles through a belt 33. Thereby, the head section 6 of another side which the head section 6 rotates (revolution), 
and is conveyed in an engagement position, and completes bonding, and is located in an engagement position while 
semiconductor chip C was adsorbed in the adsorption position rotates (revolution), and is conveyed in an adsorption position. 
[00 1 8] The cross-section "KO M character-like annular guide slot 35 is formed in the lower peripheral surface of the support table 
32, and through a roller 25, into this annular guide slot 35, each head section 6 is guided and rotates (revolution). Moreover, the 
lower member cuts and lacks the part by the side of the engagement position in the annular guide slot 35, and the head section 6 
secedes from this portion, and descends. That is, when the head section 6 moves to an engagement position from an adsorption 
position, the unit main part 5 is in elevation end position, and the engagement state of the engagement presser foot stitch tongue 
1 5 and the head section 6 is dispelled. If the head transport device 7 drives, the head sections 6 and 6 of a couple will be guided in 
the annular guide slot 35, and will rotate simultaneously (revolution). If revolution conveyance of both these head sections 6 and 6 
is completed, the unit main part 5 will start descent from elevation end position, will pinch the head section 6 in the place which 
passed through the home position, and will descend further for bonding. In addition, die sign 36 in drawing is a subguide rail to 
which it shows descent of the head section 6, and in order that a sign 26 may adsorb semiconductor chip C, it is the bonding head 
with which the soffit of the head section 6 was equipped. 

[00 1 9] Below, the head section 6 is explained based on drawing 1 and drawing 3 . 

[0020] Although the head section 6 consists of head attaching parts 28 holding a bonding head 26 and a bonding head 26 A 
spherical-surface configuration learns from the upper part of a bonding head 26 in a convex, and a field 38 is formed. The 
engagement side 40 as the engagement section made by the spherical-surface configuration of the same radius as this oak **** is 
formed in the inferior surface of tongue of the head attaching part 28, and it learns, and the engagement side 40 fits into a field 38 
without a crevice, it learns centering on the center of the spherical surface further, and the field 38 is made by the rockable in all 
the directions. 

[0021] The hole 43 is carrying out opening also to the position where a bonding head 26 learns, and the hole 41 is carrying out 
opening to the upper part of a field 38, and the head attaching part 28 counters. It pulls between the support arm 44 in the hole 43 
of the head attaching part 28, and the bearing bar 45 in a hole 41, and it is built over a spring 46 through holes 41 and 43, and the 
bonding head 26 is hung with this spring. Moreover, the fall prevention board 47 which prevents fall of a bonding head 26 is 
attached in the lower part of the head attaching part 28. 

[0022] When it learns and a field 38 sticks to the engagement side 40, the crevice 48 used as a crevice is engraved on the portion 
which the head attaching part 28 learns and counters a field 38. The head adsorption vacuum path 50 is carrying out opening to 
this crevice 48, it is open for free passage in the source of a vacuum which is not illustrated, and vacuum suction of the bonding 
head 26 is carried out, the role which carries out maintenance fixation is played in the head attaching part 28, and the 
aforementioned crevice 48 forms a vacuum chamber in it. Therefore, a bonding head 26 learns, and a field 38 can see it in the 
direction of plane view arbitration from the side, and can fix it to it in the arbitrary positions to which it inclined the degree of 
angle. 

[0023] Moreover, as shown in drawing 3 , the chip adsorption vacuum path 5 1 is carrying out opening to the chip adsorption side 
53 of a bonding head 26. 

[0024] Next, control block of a die bonder 1 is explained based on drawing 4 . 
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[0025] The aforementioned head adsorption vacuum path 50 is open for free passage to the head suction valve 55, and the chip 
adsorption vacuum path 5 1 is open for free passage to the chip suction valve 56, ON/OFF of each bulb 55 and 56 is carried out, 
and it changes vacuum suction and its release. 

[0026] As for these bulbs 55 and 56, the change is controlled by CPU58 through an interface 57, respectively. CPU58 performs 
given control of a die bonder 1 according to the program memorized by ROM60 based on the various data stored in RAM59. 
[0027] Moreover, the aforementioned rise-and-fall motor 1 1 is connected to the aforementioned interface 57. 
[0028] Operation is explained below. 

[0029] first, operation of the chip adsorption side 53 of a bonding head 26 which carries out flat-surface appearance (carrying out 
parallel appearance) is explained 

[0030] This operation is performed at the time of the injection of the power supply to a die bonder 1 etc. 

[003 1 ] That is, the head section 6 descends along with the subguide rail 36 by the drive of the rise-and-fall motor 1 1 . At this time, 
a bulb 55 and a bulb 56 are OFF, the vacuum paths 50 and 5 1 do not carry out vacuum suction, but a bonding head 26 is in the 
state hung only with the spring 46. 

[0032] Next, when the chip suction valve 56 turns on just before a head 26 contacts the stage side 62 in which Substrate B is not 
laid, and the adsorption side 53 contacts the stage side 62, a bonding head 26 adsorbs the stage side 62, and the adsorption side 
53 becomes parallel to the stage side 62. At this time, according to this movement, it learns and alignment of the field 38 is 
carried out to the engagement side 40. 

[0033] Next, the head suction valve 55 is turned on, the head adsorption vacuum path 51 starts vacuum suction, and it is fixed, 
without a bonding head's 26 learning from the head attaching part 28, and changing the physical relationship of a field 38 and the 
engagement side 40. Though the adsorption side 53 was adsorbing the stage side 62 at this time and there were a shock by 
vacuum suction of the head adsorption vacuum path 51, other vibration, etc., where flat-surface **** is performed correctly, 
fixation of a bonding head 26 is carried out. 

[0034] Next, the chip suction valve 56 is turned OFF and the vacuum of the chip adsorption vacuum path 5 1 is canceled. 
[0035] Thus, flat-surface **** of a bonding head 26 is completed. 

[0036] according to the program, operation of the above-mentioned flat-surface **** programs the procedure in ROM60 grade, 
and may be made to be performed by the control after [ CPU / 58 ] the injection of a power supply automatically, and it is that an 
operator does flat-surface appearance and directs operation, and when an operator changes ON of bulbs 55 and 56, and OFF with 
a switch etc., you may realize [ it may be made for CPU58 to control, and ] 

[0037] next, after carrying out flat-surface appearance and completing operation, Substrate B is laid on the stage side 62, and the 
bonding head 26 of which semiconductor chip C adsorption was done moves to a wearing position by rotation of the head 
electrode holder 3 1 

[0038] Next, the head section 6 descends by rotation of the rise-and-fall motor 1 1 , and semiconductor chip C is laid on Substrate 
B. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the front view showing the head section. 

[Drawing 21 It is the side elevation of the die bonder equipped with the head section. 

[Drawing 31 It is the side elevation showing the head section. 

[Drawing 41 It is the control-block view of a die bonder. 

[Description of Notations] 

3 Lifting Device (Rise-and-Fall Means) 

6 Head Section 

26 Bonding Head 

28 Head Attaching Part 

38 Learn and it is Field (Maintenance Angle Change Mechanism). 

40 Engagement Side (Maintenance Angle Change Mechanism) 

41 Hole (Maintenance Angle Change Mechanism) 

43 Hole (Maintenance Angle Change Mechanism) 

44 Support Arm (Maintenance Angle Change Mechanism) 

45 Bearing Bar (Maintenance Angle Change Mechanism) 

46 Tension Spring (Maintenance Angle Change Mechanism) 
53 Chip Adsorption Side 

55 Head Suction Valve 

56 Chip Suction Valve 
58 CPU (Control Means) 
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